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(54) ACTIVE MATRIX TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the active matrix type display device which 
can shade its driving circuit part from light beam by improving the aperture rate 
without increasing the man-hour. 

SOLUTION: The active matrix type display device has at least a 1st insulating 
substrate which has a pixel part, composed of TFTs, and a driving circuit part, 
driving the pixel part, on the same surface and a 2nd insulating substrate which 
faces the mentioned substrate and has a color filter. In this case, the pixel part is 
provided with a black matrix and the driving circuit part has wires formed of the 
same material as that of the black matrix at the same time as the black matrix. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st insulating substrate in which the pixel section which has the thin film transistor 
arranged in the shape of MATOKURIKUSU, and the drive circuit section which has a thin film transistor 
and drives said pixel section were prepared, In the active-matrix mold display which has the 2nd 
insulating substrate which countered said 1st insulating substrate and was prepared in said pixel section 
A black matrix is established. Said drive circuit section The active-matrix mold display which has wiring 
which consisted of the same ingredient as said black matrix, and was formed in said black matrix and 
coincidence, and is characterized by preparing the light-shielding film in the part which counters the 
drive circuit section of said 1st insulating substrate on said 2nd insulating substrate. 
[Claim 2] The 1st insulating substrate in which the pixel section which has the thin film transistor 
arranged in the shape of MATOKURIKUSU, and the drive circuit section which has the inverter chain 
which consists of a thin film transistor, and drives said pixel section were prepared, In the active-matrix 
mold display which has the 2nd insulating substrate which countered said 1st insulating substrate and 
was prepared in said pixel section A black matrix is established. Said drive circuit section The active- 
matrix mold display which has wiring which consisted of the same ingredient as said black matrix, and 
was formed in said black matrix and coincidence, and is characterized by preparing the light-shielding 
film in the part which counters the drive circuit section of said 1st insulating substrate on said 2nd 
insulating substrate. 

[Claim 3] It is the active-matrix mold display characterized by said black matrix consisting of titanium or 
chromium in claim 1 or claim 2. 

[Claim 4] It is the active-matrix mold display characterized by the barrier layer of said thin film 
transistor consisting of polish recon in claim 1 thru/or any 1 of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal indicating 
equipment which aimed at improvement in the numerical aperture, and reduction of processes about an 
active matrix liquid crystal indicating equipment. 
[0002] 

[Description of the Prior Art] A pixel is arranged at each intersection of a matrix, the component for 
switching is prepared in the pixel of a way, and, as for pixel information, an active matrix liquid crystal 
indicating equipment means ON / thing therefore controlled off of a switching element. Liquid crystal is 
used as a display medium of such a display. Especially in this invention, the thin film transistor which has 
a 3 terminal component, i.e., the gate, the source, and a drain is used as a switching element. 
[0003] Moreover, in description of this invention, that by which the scanning line (gate line) arranged in 
parallel with the line concerned is connected to the gate electrode of the thin film transistor of the line 
concerned is called line in a matrix, and that by which the signal line (source line) arranged in parallel 
with the line concerned is connected to the source (or drain) electrode of the thin film transistor of the 
train concerned is called train. Furthermore, the circuit which drives a scanning-line drive circuit and a 
signal line for the circuit which drives the scanning line is called a signal-line drive circuit. Moreover, it is 
TFT about a thin film transistor. It calls. It sets in the viewfinder of a video camera, or the commercial 
scene of a projector in recent years, and is poly-Si TFT about a drive circuit. It uses and is Pixel TFT 
on a glass substrate. The liquid crystal display which carried out coincidence formation is becoming in 
use. Furthermore, it is Pixel TFT about a drive circuit because of contraction of the improvement in 
dependability of the liquid crystal display, and substrate size. Preparing in a liquid crystal field similarly is 
performed. 

[0004] It is the first conventional example of an active matrix liquid crystal display which is shown in 
drawing 2 . As it is in this example, a signal-line drive circuit is arranged above drawing 2 , it arranges a 
scanning-line drive circuit to the left, and the active matrix liquid crystal display is performing the drive 
of a signal line and the scanning line. Drawing 3 expands a part of pixel matrix of drawing 2 . Drawing 3 is 
the black matrix and ITO on an opposite substrate. It is ITO when a pixel electrode laps. The field which 
does not let a pixel inter-electrode light pass is shown. A clearance and TFT pixel inter-electrode with a 
black matrix It is the layer which interrupts the light of area, and the numerical aperture of a panel is 
determined and it has serious effect for display brightness. A numerical aperture is what broke the 
opening area of a black matrix by area of a pixel eel, and it is so advantageous to a display that a value 
is large. The sectional view of this example is shown in drawing 4 . Improvement in brightness is a big 
technical problem, and needs to raise a numerical aperture in color display. Moreover, brightness of the 
light source of a back light etc. can be made small by raising a numerical aperture, and the power 
consumption of a liquid crystal display can be reduced. 
[0005] 

[Problem(s) to be Solved by the Invention] It is TFT when making a black matrix to an opposite 
substrate. A black matrix is ITO as shown in drawing 3 from the lamination precision of a substrate and 
an opposite substrate. It is 5-7 to a pixel electrode. Since it had entered mum grade, there was a 
trouble that area of opening could riot be enlarged. 

[0006] What is shown in drawing 5 is the second conventional example which gave the solution of the 
problem. At this example, it is an opposite substrate to TFT about a black matrix. It moved to the 
substrate. At this time, they are a black matrix and ITO. In order to form a pixel electrode on the same 
substrate, lamination precision improves, and a lap field is 2. mum It ends with extent. Therefore, it is 
TFT about a black matrix. By moving to a substrate, the numerical aperture shown in drawing 3 (A) 
improved from about 15% (7 micrometers of lap fields) greatly in the example of drawing 3 to about 40% 
(2 micrometers of lap fields) shown in drawing 3 (B). In what shall have the magnitude which was 
especially mentioned above, and which counters a drive circuit in an opposite substrate like, and 
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prepared the drive circuit into the liquid crystal field, since a drive circuit field and a pixel field are 
approaching, the need for protection from light occurs also in a drive circuit. 

[0007] It is TFT about the black matrix for protection from light of a pixel. Although it is satisfactory 
about protection from light when it moves to a substrate and a drive circuit is shaded in the light- 
shielding film, it is TFT of a drive circuit. It becomes impossible to disregard the capacity of the 
interlayer insulation film between black matrices. When thickness of an interlayer film is set to 300nm 
and a nitride is used, the capacity of the insulator layer per unit area is 2.50x10-16. It becomes [F/mu 
m2], for example, is width 100 to the clock line of a drive circuit etc. mum and die length 50000 mum 
When there is wiring, wiring of a drive circuit and the capacity between black matrices are set to 
1.25x10-9 [F]. At this time, the time delay of wiring of a drive circuit will be set to 1.25x10-7 [s] if sheet 
resistance of wiring is set to 0.2 [omega/mum2], and it is several MHz. It becomes a problem when 
driving wiring. A drive circuit is Pixel TFT. It compares, a circuit property is important and an 
improvement is required. 

[0008] It is an opposite substrate to TFT which is shown in drawing 6 about a black matrix. It is the third 
conventional example which gave the solution of the problem to which a drive circuit property worsens 
by moving to a substrate. At this example, only the black matrix of the pixel section is TFT. It moves to 
a substrate and the black matrix of a mechanical component is formed in an opposite substrate. 
However, although a numerical aperture improves in this case, it is TFT about a black matrix. In order to 
form in both a substrate and an opposite substrate, a routing counter will increase. 
[0009] This invention aims at offering the liquid crystal display which raised the numerical aperture, 
without increasing a routing counter. This invention aims at offering the liquid crystal display which the 
drive circuit section can shade, without increasing a routing counter. 
[0010] 

[Means for Solving the Problem] The pixel section by which, as for this invention, the pixel to which the 
thin film transistor was connected has been arranged in the shape of two or more MATOKURIKUSU in 
order to solve the above-mentioned technical problem, The first insulating substrate which has the drive 
circuit section which was constituted by the thin film transistor, and which drives said pixel section on 
the same field, In the active matrix liquid crystal display with which countered said substrate and it filled 
up between the second insulating substrate which has a color filter, and said first insulating substrate 
and said second insulating substrate and which has liquid crystal material at least It is R (red) to the 
location which counters said drive circuit section on said second insulating substrate. G (green) and B 
(blue) It is the active matrix liquid crystal display characterized by preparing the light-shielding film 
constituted by preparing three sorts of color filters in piles. 

[0011] Moreover, the pixel section by which, as for other configurations of this invention, the pixel to 
which the thin film transistor was connected has been arranged in the shape of two or more 
MATOKURIKUSU, The first insulating substrate which has the drive circuit section which was 
constituted by the thin film transistor, and which drives said pixel section on the same field, The second 
insulating substrate which has the color filter prepared in the location which counters said pixel section 
and which counters said first insulating substrate, In the active matrix liquid crystal display with which it 
filled up between said first insulating substrate and said second insulating substrate and which has liquid 
crystal material at least in said pixel section In the location which a black matrix is established and 
counters said drive circuit section on said second insulating substrate R (red) G (green) and B (blue) It 
is the active matrix liquid crystal display characterized by preparing the light-shielding film constituted 
by preparing three sorts of color filters in piles. 

[0012] Moreover, the pixel section by which, as for other configurations of this invention, the pixel to 
which the thin film transistor was connected has been arranged in the shape of two or more 
MATOKURIKUSU, The first insulating substrate which has the drive circuit section which was 
constituted by the thin film transistor, and which drives said pixel section on the same field, The second 
insulating substrate which has the color filter prepared in the location which counters said pixel section 
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and which counters said first insulating substrate, In the active matrix liquid crystal display with which it 
filled up between said first insulating substrate and said second insulating substrate and which has liquid 
crystal material at least in said pixel section A black matrix is established. Said drive circuit section It 
has the wiring material constituted with the same ingredient as said black matrix. It is R (red) to the 
location which counters said drive circuit section on said second insulating substrate. G (green) and B 
(blue) It is the active matrix liquid crystal display characterized by preparing the light-shielding film 
constituted by preparing three sorts of color filters in piles. 

[0013] Moreover, other configurations of this invention are R (red) which constitutes a light-shielding 
film in each above-mentioned configuration. G (green) B (blue) Each of three sorts of color filters is an 
active matrix liquid crystal display characterized by having the same presentation as the color filter of 
the same kind prepared in the location which counters the pixel section. 

[0014] Moreover, the pixel section by which, as for other configurations of this invention, the pixel to 
which the thin film transistor was connected has been arranged in the shape of two or more 
MATOKURIKUSU, The first insulating substrate which has the drive circuit section which was 
constituted by the thin film transistor, and which drives said pixel section on the same field, The second 
insulating substrate which has the color filter prepared in the location which counters said pixel section 
and which counters said first insulating substrate, In the active matrix liquid crystal display with which it 
filled up between said first insulating substrate and said second insulating substrate and which has liquid 
crystal material at least in said pixel section A black matrix is established. Said drive circuit section It is 
the active matrix liquid crystal display characterized by preparing the light-shielding film in the location 
which has the wiring material constituted with the same ingredient as said black matrix, and counters 
said drive circuit section on said second insulating substrate. 

[001 5] Moreover, other configurations of this invention are active matrix liquid crystal displays 
characterized by the drive circuit being in contact with liquid crystal material through direct or a thin 
film in each above-mentioned configuration. 

[0016] Moreover, other configurations of this invention are active matrix liquid crystal displays with 
which an opposite substrate is characterized by having the magnitude which counters a drive circuit in 
each above-mentioned configuration. 

[0017] This invention raises a numerical aperture without increasing the routing counter which 
conquered the above-mentioned technical problem, and it shows the configuration to drawing 1 . It is 
TFT because of the improvement in a numerical aperture by the black matrix of the pixel section in this 
example. It prepares on a substrate and is a color filter R, G, and B as a light-shielding film of the drive 
circuit section. Three sheets are prepared in the same location on an opposite substrate in piles. It is a 
color filter R, G, and B to drawing 10. The spectral characteristic is shown. Color filter R, G, and B If 
three sheets are piled up, as shown in drawing 10, the light cannot penetrate, but it can use as a light- 
shielding film. Moreover, it is possible to use the ingredient used as a black matrix in the pixel section on 
the drive circuit since it is not necessary to make the black matrix of the pixel section and the light- 
shielding film of this layer as an ingredient which constitutes the wiring material of the drive circuit 
section. 
[0018] 

[Example] [Example 1] The production approach of the substrate of the liquid crystal display using the 
active-matrix circuit in this example is explained to below. Hereafter, the work process which obtains 
the monolithic mold active-matrix circuit of this example is explained using drawing 7 . This process is 
the thing of a low-temperature polish recon process. Drawing 7 It is TFT of a drive circuit to ******. 
About a making process, it is TFT of a active-matrix circuit to right-hand side. A making process is 
shown, respectively. First, the oxidation silicon film with a thickness of 100-300nm was formed as a 
substrate oxide film (702) on the glass substrate (701) as the first insulating substrate. As the formation 
approach of this oxidation silicon film, it is the spatter and plasma CVD in the inside of an oxygen 
ambient atmosphere. What is necessary is just to use law. 
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[0019] Then, plasma CVD Law and LPCVD 30-1 50nm of amorphous silicon film was preferably formed in 
50-1 OOnm by law. And preferably, heat annealing was performed at the temperature of 500 - 600 **, the 
silicon film was crystallized or crystallinity was raised more than 500 **. By heat annealing, optical 
annealing (laser etc.) may be performed after crystallization and crystallization may be raised further, 
moreover, the time of crystallization by heat annealing — JP, 6-2441 03,A — said — the element 
(catalyst element) which promotes crystallization of silicon, such as nickel, may be added as described 
by 6-244104. 

[0020] Next, the silicon film is etched and it is TFT of an island-like drive circuit (N (704) channel mold 
TFT **). The barrier layer, (703) (p channel mold TFT **) and the barrier layer (705) of TFT (pixel TFT) 
of a matrix circuit were formed. Furthermore, the gate dielectric film (706) of oxidation silicon with a 
thickness of 50-200nm was formed by the spatter in the inside of an oxygen ambient atmosphere. As 
the formation approach of gate dielectric film, it is plasma CVD. Law may be used. Plasma CVD When 
forming the oxidation silicon film by law, they are a dinitrogen oxide (N20) or oxygen (02), and a mono 
silane (SiH4) as material gas. Having used was desirable. 

[0021] Then, aluminum with a thickness of 200-600nm was formed all over the substrate by the spatter. 
Aluminum may use the thing containing silicon or a scandium, palladium, etc. here in order to prevent 
that a hillock occurs according to a subsequent thermal process. And this is etched and a gate 
electrode (707, 708, and 709) is formed. (Drawing 7 (A)) 

Next, this aluminum is anodized. By anodic oxidation, the front face of aluminum serves as an aluminum 
oxide (710, 711, and 712), and comes to have the effectiveness as an insulating material. (Drawing 7 (B)) 
[0022] Next, P Channel mold TFT The mask (713) of a wrap photoresist is formed for a barrier layer. 
And phosphorus is poured in by making phosphoretted hydrogen into doping gas by the ion doping 
method. A dose is set to 5 x1013 atom /[ 1x1012 - ] cm2. N strong as this result A mold field (the 
source, drain) (714 715) is formed. (Drawing 7 (C)) 

Next, N Channel mold TFT A barrier layer and pixel TFT The mask (716) of a wrap photoresist is formed 
for a barrier layer. And boron is again poured in by the ion doping method by making diboron hexahydride 
(B-2 H6) into doping gas. A dose is set to 8 x1015 atom / [ 5x1014 - ] cm2. As this result, it is P. A 
mold field (717) is formed. By the above doping, it is strong N. A mold field (the source, drain) (714 715) 
and strong P A mold field (the source, drain) (717) is formed. (Drawing 7 (D)) 

[0023] Then, 450 to 850 **0.5-3 The damage by doping was made to recover and the crystallinity of 
activation and silicon was made to recover a doping impurity by giving heat annealing of time amount. 
Then, it is plasma CVD as a layer insulation object (718) to the whole surface. The oxidation silicon film 
was formed 300-600nm in thickness by law. This may be the multilayers of a silicon nitride film or the 
oxidation silicon film, and a silicon nitride film. And an interlayer insulation film (718) is etched by the wet 
etching method or the dry etching method, and it is source/. The contact hole was formed in the drain. 
[0024] And the aluminum film with a thickness of 200-600nm or the multilayers of titanium and 
aluminum is formed by the spatter. This is etched and it is the electrode, wiring (719, 720, and 721), and 
Pixel TFT of a circumference circuit. An electrode and wiring (722 723) were formed. (Drawing 7 (E)) It 
is plasma CVD further. By law, a silicon nitride film (724) with a thickness of 100-300nm is formed as 
passivation film, this is etched, and it is Pixel TFT. The contact hole which reaches an electrode (723) 
was formed. Next, the ITO (indium stannic acid ghost) film with a thickness of 50-1 50nm which formed 
membranes by the spatter was etched, and the pixel electrode (725) was formed. And plasma CVD By 
law, the silicon nitride film (726) with a thickness of 200nm was formed, this was etched, and it 
considered as the interlayer film. 

[0025] Finally, titanium with a thickness of 200nm or the chromium film is formed by the spatter. This 
was etched and the pixel section black matrix (727) was formed. Here, it is ITO although a black matrix 
is the maximum upper layer. Reverse is sufficient as a black matrix. 

[0026] Next, the manufacture approach of an opposite substrate is explained using drawing 8 . The 
process sectional view of the opposite substrate in an example 1 is shown in drawing 8 . On a glass 
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substrate (801), it is thickness 1.6 as a color filter (802) as the second insulating substrate, mum A red 
color resist is applied using a spinner. Next, it dries at the temperature of 90 degrees C, and exposure, 
development, and rinsing are performed and it dries at the temperature of 210 **. A red (R) color filter 
is formed in the location on an opposite substrate which counters the whole surface of the drive circuit 
section formed on the first insulating substrate, and R (red) field of the pixel section by that cause. Next, 
it is 1 .4 micrometers in thickness to the location on an opposite substrate which counters the field 
which applied the red (R) who counters all over a drive circuit according to a last process by the same 
approach, and G (green) field of the pixel section. The color filter (803) of G (green) is formed. Next, it is 
1.5 micrometers in thickness to the location on an opposite substrate which counters the field which 
applied G (green) which counters all over a drive circuit according to a last process by the same 
approach, and G (green) field of the pixel section. The color filter (804) of B (blue) is formed. Then, it is 
02 because of remainder removal. Thickness 1.1 for performing ashing and then protecting a color filter 
mum The overcoat film is formed. Finally, the ITO (indium stannic acid ghost) film with a thickness of 
50-1 50nm is formed on the whole surface by the spatter, and a counterelectrode (805) is formed. 
[0027] Thus, three sorts (three colors) of color filters, R, G, and B, are prepared in the field on an 
opposite substrate which counters the pixel section and which prepares the color filter of three colors 
of R, G, and B corresponding to each pixel at the location on an opposite substrate, and counters all 
over the drive circuit section in piles. Since it stops almost letting the light pass when three sorts (three 
colors) of color filters, R, G, and B, are piled up, in vision, it becomes a black display and a substantial 
light-shielding film can be constituted. 

[0028] Next, it explains like the erector of an active matrix liquid crystal display below. TFT A substrate 
and an opposite substrate are washed and a drug solution etc. is fully dropped. Next, it is TFT about the 
orientation film. It is made to adhere to a substrate and an opposite substrate. A certain fixed slot is 
minced, there is orientation film along the slot, and a liquid crystal molecule arranges it to homogeneity. 
What dissolved about 10% of the weight of the polyimide of a solvent in solvents, such as a butyl eel 
song or n-methyl pyrrolidone, is used for an orientation film ingredient. This is called a polyimide varnish. 
A polyimide varnish is printed with flexographic printing equipment. 

[0029] And TFT The orientation film adhering to both the substrates of a substrate and an opposite 
substrate is heated and stiffened. This is called BEKU, delivery heating of the hot blast of maximum- 
temperature about 300 ** is carried out, and a polyimide varnish is calcinated and stiffened. It is die 
length of 2-3mm of length of hair about the glass substrate with which the orientation film adhered to 
the degree. It rubs in the fixed direction with a buff cloth (fiber, such as rayon and nylon), and the 
rubbing process which builds a detailed slot is performed. And TFT The spacer of balls, such as a 
polymer system, textile glass yarn, and a silica system, is sprinkled to either a substrate or an opposite 
substrate. A spacer is mixed with solvents, such as pure water and alcohol, as a method of spraying of a 
spacer, and there are a wet method sprinkled on a glass substrate and a dry method which sprinkles a 
spacer, not using a solvent at all. 

[0030] To the degree, it is TFT. A sealing agent is applied to the outer frame of the pixel section of a 
substrate. There is the purpose which prevents the role which pastes up a TFT substrate and an 
opposite substrate, and the poured-in liquid crystal material flowing out outside in sealing agent 
spreading. That to which the ingredient of a sealing agent melted an epoxy resin and phenol hardening 
material to the solvent of ethyl Cellosolve is used. It is 2 to sealing agent spreading. Lamination of the 
glass substrate of ** is performed. An approach is about 3 by the elevated-temperature press of about 
160 **. The heat hardening method which hardens a sealing agent by time amount is taken. Next, TFT 
Liquid crystal material is put in for a substrate and an opposite substrate from lamination and a liquid 
crystal inlet, and a liquid crystal material inlet is closed. As mentioned above, as it stated, the liquid 
crystal display of this example is constituted. 

[0031] [Example 2] It is the second example of this invention and the example which forms the wiring 
material of a drive circuit using the ingredient which constitutes the black matrix of the pixel section, 
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and the same ingredient is shown in drawing 9 . That is, thin films formed since the black matrix of the 
pixel section was constituted, such as titanium and chromium, are used as wiring material of not only a 
black matrix but a drive circuit. 

[0032] Thus, a black matrix is TFT. When it exists in a substrate, since [ which was mentioned above ] 
generating of capacity coupling is prevented on a drive circuit like, neither the titanium of the same 
ingredient as the black matrix of the pixel section nor the thin film of chromium can be processed, and a 
light-shielding film cannot be formed. However, it is satisfactory not to prepare the thin film of titanium 
or chromium, as the whole drive circuit is covered, but to establish a part of drive circuit in wrap extent 
at extent from which capacity coupling does not become a problem in any way. Since the thin film of 
titanium or chromium has high conductivity, contraction of the area by multilayer-interconnection-izing 
of a drive circuit and improvement in a component consistency is possible for it by forming wiring 
material using this film. 

[0033] The configuration of an inverter chain is shown in drawing 12 . Drawing 12 (B) uses thin films 
formed in order to form a black matrix, such as titanium and chromium, for the wiring material of not 
only a BURAKKUSU matrix but a drive circuit, and shows the example which constituted the inverter 
chain. As shown in drawing 12 (A), when other wiring crosses an inverter chain and it does not use 
wiring material, it must let wiring pass between inverters. However, wiring can be repeated to an inverter 
by forming wiring material in coincidence, in case a black matrix is formed, as shown in drawing 12 (B), 
and forming wiring which crosses an inverter chain using this. This becomes reducible [ the area of the 
drive circuit by multilayer-interconnection-izing of a drive circuit, and the improvement in a component 
consistency ]. 

[0034] [Example 3] It is TFT when being the third example of this invention and not using a color filter 
which is shown in drawing 1 1. It is the example of a substrate. Generally, a color filter is not used in the 
liquid crystal projector of a 3 plate type. In this case, it becomes reducible [ the area by multilayer- 
interconnection-izing of a drive circuit, and the improvement in a component consistency ] by forming 
the usual light-shielding film and forming the wiring material of a drive circuit by the same film as the 
black matrix of a pixel on an opposite substrate. Moreover, at this example, it is ITO. The case where it 
forms in the maximum upper layer is shown. 
[0035] 

[Effect of the Invention] As stated above, in this invention, a black matrix is used as a light-shielding 
film of the pixel section, and it is TFT. By preparing on a substrate and forming three color filters R, G, 
and B in the same location on an opposite substrate in piles as a light-shielding film of the drive circuit 
section, a numerical aperture can be raised without increasing a routing counter. Moreover, the 
densification of a drive circuit is possible by using the same film as a black matrix as wiring material. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of the sectional view of an active matrix liquid crystal display 

[Drawing 2] Drawing showing the first conventional example of an active matrix liquid crystal display 

[Drawing 3] The enlarged drawing of the first conventional example of an active matrix liquid crystal 

display 

[Drawing 4] The sectional view of the first conventional example of an active matrix liquid crystal display 
[Drawing 5] The sectional view of the second conventional example of an active matrix liquid crystal 
display 

[Drawing 6] The sectional view of the third conventional example of an active matrix liquid crystal 
display 

[Drawing 7] An example of the process sectional view (TFT substrate) of the low-temperature polish 
recon process of this invention 

[Drawing 8] An example of the process sectional view of the opposite substrate of this invention 
[Drawing 9] Drawing showing the second example of this invention 

[Drawing 10] Drawing showing the spectral characteristic of a color filter (R, G, and B) 
[Drawing 1 1] Drawing showing the third example of this invention 

[Drawing 12] Drawing showing the example of a pattern of the drive circuit which used this invention 
[Description of Notations] 

701 801 Glass Substrate 

702 [ ] Substrate Oxidation Silicon 

703 - 705 Silicon Barrier Layer 

706 [ ] Gate Dielectric Film 

707 - 709 Aluminum Gate Terminal 
710-712 Oxide Film on Anode 
713-716 Photoresist 

714 - 715 Strong N Type Field (Source, Drain) 

717 [ ] Strong P Type Field (Source, Drain) 

718 726 Interlayer Insulation Film 

719 - 724 Aluminum Electrode 
725 [ ] Pixel Transparent Electrode 
727 [ ] Black Matrix 

802 - 804 Color Filter 
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